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(54) Device for the height-adjustable fixing and support of internal anatomical organs. 



(57) The device comprises a chamber having elas- 
tic properties, intended to contain a variable amount of 
fluid, in order to effect an increase or decrease in its vol- 
ume in an adjustable manner, the said chamber being 
able to be incorporated in an anatomical region suitable 
for its fixing, and a deformable part of the chamber 
being linked by means of high strength thread-like ele- 



ments to the anatomical organs which it is desired to 
secure adjustably. The chamber is linked by means of a 
tube to a subcutaneous capsule intended to be located 
close to the skin of the patient and which is capable of 
permitting the introduction or extraction of the liquid by 
means of a hypodermic needle. 
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Description 

[0001] The present invention is intended to disclose a 
device for the height-adjustable fixing and support of 
internal anatomical organs, by means of which it is pos- s 
sible to effect in a very simple manner the securing of 
internal anatomical structures and organs when they 
are positioned in the desired position by the surgeon, 
additionally having properties of adjustment in height as 
required. 

[0002] As is already known, in operating practice there 
are situations in which the surgeon wishes to position 
and ensure the securing of internal anatomical organs 
at a certain height with respect to specific references of 
the human body, for the purpose of completing the oper- 
ation carried out and/or in order to perform organic func- 
tions, making good certain bodily functions or assisting 
them. 

[0003] One of the fields of more specific application of 
the device which is the subject of the present invention 
will be that of urinary tract surgery, in particular urinary 
tract surgery concerned with the correction of urinary 
incontinence. 

[0004] In particular, the object of the present invention 
is to ensure a complete cure for severe urinary inconti- 
nence in women, which has been repeatedly operated 
on without success with the conventional surgical tech- 
niques, since at present no method has been described 
which ensures a cure for this. 
[0005] The problem of urinary incontinence is one of 
the most widespread nowadays, the attempt to propose 
effective remedies in order to try to reduce its effects 
being very costly. For example, in North America, 
according to CARL G. KLUTKE of the Urology Depart- 
ment of the University of Washington, incontinence 
affects more than twenty million people and more than 
half the admissions to chronic centres and an annual 
expense of a billion dollars for absorbent devices and 
others are attributed to it. 

[0006] Moreover, the said problem is increasing with 
the expectation of greater longevity of the population. 
Increasing costs are assumed which become insupport- 
able for the various health administrations of each coun- 
try. 

[0007] In particular, the treatment of female urinary 
stress incontinence continues to be a formidable task 
for the health community, according to what is stated by 
C.Q. KLUTKE in his publication "Female stress inconti- 
nence in the 90 s". Considerable efforts have been 
made, but it is necessary to understand the problem 
better and achieve a more effective treatment. The sur- 
gical treatment of this ailment will continue to be an 
important feature of urology. The enthusiasm for new 
innovative surgical approaches should be weighed 
against objective evidence of results and with a clear 
understanding of the morbidity involved. 
[0008] Multiple vaginal deliveries, removal of the 
uterus, and menopausal vaginal changes are factors 



which contribute to prolapse and to urinary stress incon- 
tinence in women. 

[0009] The involuntary loss of urine may occur by 
means of two mechanisms which, for the moment, 
require different surgical techniques for their correction. 
The most common is the descent or dropping of the 
neck of the urinary bladder and of the urethra (hypermo- 
bile urethra). 

[001 0] The other is due to the fact that the urethra has 
lost its closure capacity (deficiency of the internal 
sphincter). In men, incontinence is produced by lesion 
of the external sphincter in the course of operations on 
the prostate. 

[001 1 ] More than a hundred surgical techniques for 
the correction of incontinence have been described. 
The large number of procedures proposed demon- 
strates that the problem persists. The percentage of fail- 
ures is very high and increases with the passage of 
time, as attested by the most recent publication of Ste- 
fan Conrad of the University of Hamburg (J. Urol. No. 1 
32-37, 1998), who presents the long term results (5 
years) of the Stamey suspension intervention, which is 
the treatment of choice for stress incontinence in 
women, and in which he emphasises that the failure rate 
is 50% out of a total of 130 patients evaluated. 
[001 2] When the neck of the bladder and the urethra 
are found to have descended, the object of surgery is to 
return them to their original anatomical position; in order 
to achieve this, it is necessary to displace these struc- 
tures upwards and forwards, and they have to be raised 
behind the pubis. 

[0013] The treatment of defective functioning of the 
sphincter of the urethra causing urinary incontinence is 
linked to achieving greater urethral resistance, which is 
obtained either by means of a sling suspending the 
neck of the bladder, or by the reconstruction of the said 
neck, or also by means of periurethral injections of pol- 
ytetrafluorethylene or by means of an artificial urinary 
sphincter. 

[001 4] The procedure based on the sling suspending 
the neck of the bladder is relatively simple and offers 
certain advantages over the remaining procedures. 
Many procedures based on the technique of the sus- 
pension sling are known and have been described since 
the beginning of this century. 

[0015] The ALDRIDGE technique is classic and has 
remained for many years the most frequently employed. 
Another similar technique was described by MOIR and 
in 1 984 POLLACK and his associates described the use 
of tendons and aponeurosis as a sling for suspending 
the neck of the bladder when connecting it with the 
COOPER ligament. 

[001 6] Another suspension procedure was described 
by BEYDEREV of the Centre for the Treatment of Incon- 
tinence, of Irvine University in California. This consists 
of a percutaneous procedure which makes it possible to 
capture with a threaded needle a maximum portion of 
the mobile part of the pubocervical fascia and of the tis- 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP0 941 712 A1 



4 



sues situated laterally and on both sides of the neck of 
the bladder and of the urethra, the suspension of the 
said neck being achieved by means of anchorage of the 
ends of the aforesaid lateral suspension threads on two 
points of the pubic bone. These suspension threads are 
tensioned and fastened in a first intervention to these 
anchorage points inserted into the bone. But it is clear 
that the initial tension imparted to the aforesaid suspen- 
sion threads cannot be adjusted easily nor modified 
afterwards after time has lapsed since the urological 
intervention. 

[001 7] The great problem which arises in all the surgi- 
cal procedures described is to know to what precise 
degree the neck of the bladder should be raised and 
positioned or the precise degree of compression of the 
urethra in order to guarantee the correction of the incon- 
tinence and to obtain normal micturition. Because if the 
surgeon exceeds it by raising the urethro-vesical union 
a few millimetres more or extensively compresses the 
urethra, a urinary obstruction will be produced, a fre- 
quent complication which renders repeated or perma- 
nent explorations necessary. On the other hand, if by 
default the surgeon falls short in the lifting or compres- 
sion of the urethra, then the incontinence will soon reap- 
pear. 

[001 8] There is no test or proof available which makes 
it possible to know this, that is to say, there are no para- 
meters for determining the appropriate degree of ten- 
sion for the fixing of the sling. This crucial moment of 
fastening the two sutures which support and raise the 
neck of the bladder and the urethra depends on subjec- 
tive appraisal or empirical determination on the part of 
the surgeon; it is more art than science. But even 
accepting that the appropriate point of elevation of the 
urethro-vesical union or that of compression of the ure- 
thra has been found, and the two objectives have been 
achieved, that of curing the incontinence and that of 
restoring normal micturition, it is not known for how long 
this situation will last or persist, since it is rarely perma- 
nent or definitive and this is because the correction 
mechanisms fail or because the tissues fail through the 
natural process of involution or ageing. The urethral clo- 
sure pressure (sphincter) declines markedly with age, 
or in the course of life an illness may occur (bronchitis, 
asthma) which entails an increase in the intra-abdomi- 
nal pressure which strains the containment system cre- 
ated and the incontinence reappears. 
[001 9] More recently, endeavouring to overcome this 
indeter-minate adjustment of the effect of suspension of 
the neck of the bladder, various mechanical adjustment 
procedures have been proposed. But these procedures 
require the establishment, during the intervention and 
on the abdomen of the patient, of mechanical adjust- 
ment means, either a single one located in the central 
part and on which the lateral suspension threads are 
joined, or by means of two lateral adjustment mecha- 
nisms generally formed, in both cases, by screw- 
threaded parts which can be adjusted manually from 



outside above the abdomen of the patient. These 
adjustment mechanisms remain on the one hand inside, 
and on the other hand outside the abdomen of the 
patient after the urological operation and for several 

5 days, with a risk of infection, until the adjustment opera- 
tions are deemed to have been completed. Then, the 
said adjustment mechanisms have to be separated from 
the body and the retaining means or final anchorage of 
the ends of the said threads arranged, in order, finally 

10 for the said open wounds at the anchorage points to be 
covered by the corres-ponding adipose tissue and the 
skin in order to cover up the incisions made, as well as 
the aforesaid fixed retain-ing means for the ends of the 
suspension threads. 

is [0020] It will be understood that after all these opera- 
tions have been carried out, further mechanical adjust- 
ments will not be possible except by means of further 
surgical interventions. 

[0021 ] But, in practice, further adjustments of the ten- 
20 sion of the sling are always necessary, since the ten- 
sioning threads stretch in different proportions after the 
urological intervention or simply when the tissues suffer 
certain structural changes after a period of time. 
[0022] This plethora of procedures described in the 
25 medical technical literature confirms the non-existence 
of ideal methods. 

[0023] As already stated, the principal reason for the 
difficulties encountered for the suspension sling proce- 
dure is the impossibility of obtaining easy control of the 

30 tension of the suspension threads thereof. 

[0024] According to what was published in the Journal 
of Urology (Vol. 14, January 1989), some doctors, 
researchers of the Nagoya University School Depart- 
ment of Urology, state that the tension of the threads of 

35 the sling has not been quantified either for the genuine 
incontinence stress or for the neurogenic bladder. 
[0025] In spite of the popularity of the system of sus- 
pension of the neck of the bladder, no articles have 
appeared which have mentioned and quantitatively 

40 specified the degree of tension which should be 
imparted to the suspension threads of the sling at the 
moment when they are tied to a rela-tively fixed retain- 
ing part. 

[0026] The stretching of the threads is generally 
45 understood to be between 4 and 8 per cent after a 
period of 70 days, depending on their initial tension. 
[0027] The result of this ambiguity is frequently mani- 
fested in transitory or definitive retention or difficulty in 
urinating if the threads have been tied with too much 
so tension at the end of the intervention, or in persistent 
incontinence if the opposite occurs. 
[0028] The present invention is intended precisely to 
remedy the drawbacks previously mentioned, both in 
the correction of incontinence in cases where the neck 
55 of the bladder and the urethra have descended, and in 
those where the cause is deficiency of the internal 
sphincter of the urethra, the present invention providing 
the means for correct anatomical positioning of the 
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organs in a very simple manner, unaggressive from the 
operating standpoint, and which also has a capacity for 
adjustment, for life, and without the need to have 
recourse to a further operation. 

[0029] In order to achieve its objectives, the device 5 
which is the subject of the present invention comprises 
a unit in the form of an elastic chamber, expansible by 
the action of a fluid contained within it and which is 
intended to be surgically incorporated in the most ana- 
tomically appropriate place so that use may be made of 
the said unit for fixing at the desired height the internal 
anatomical organs which are the subject of the surgical 
intervention and in such a manner that, given the elastic 
properties of the said unit, it is possible to act on it, 
effecting its selective deformation by the action of the 
fluid contained in the elastic chamber, for the purpose of 
producing controlled displacement of the anchorage 
points of the internal means for securing the anatomical 
organs, principally constituted by fine, strong cables of 
biologically compatible materials. 
[0030] In order to obtain greater efficiency in the con- 
trol of the height of suspension which the device pro- 
vides, the unit deformable by the action of the fluid will 
have differentiated characteristics of rigidity in its struc- 
ture, so that the action of the fluid inside the said unit is 
basically manifested in a variation in the height of the 
elastic unit, it thus being possible to exploit to the opti- 
mum degree the effect of adjustment on introducing or 
extracting specific amounts of control liquid. For this 
purpose, the elastic unit will basically comprise a cham- 
ber with a lower wall or base intended to sit in the most 
suitable place, selected from the anatomical standpoint, 
and an upper face or upper base carrying the connec- 
tions to the threads for the suspension and f being of the 
anatomical organ, so that the said upper and lower 
bases can carry in one of the cases, preferably on its 
upper base, a plate of a high strength material, for 
example titanium, in order to improve the functioning of 
the chamber and permit easy and strong fastening of 
the ends of the threads for the suspension of the ana- 
tomical organ or organs. 

[0031 ] In order to permit the placing of the elastic unit 
deformable by means of fluid in the most convenient 
place from the anatomical standpoint, the present 
invention provides for the said chamber to communi- 
cate, by means of a fine tube of biocompatible synthetic 
material, with a small capsule which will be coupled in a 
subcutaneous arrangement, but sufficiently close to the 
skin of the patient so that from the outside a puncture 
can be made with a fine hypodermic needle in order to 
gain access to the said control cell or capsule for the 
purpose of introducing or extracting liquid in the 
required manner to adjust the desired fixing height of 
the anatomical organ. 

[0032] For the purpose of improving the identification 
of the liquid and being able to exert greater control, the 
liquid will preferably carry a marker or contrast of the 
compatible dye type. 



[0033] The device of the present invention may be 
applicable not only as a device for the raising of the neck 
of the bladder and of the urethra by means of a suitable 
sling, but also to other operating systems which require 
adjustable suspension, such as that termed transvagi- 
nal colpo-suspension. 

[0034] For the remainder, owing to its characteristics, 
the device which is the subject of the invention will be 
applicable to a wide range of surgical interventions not 
limited to interventions in women, but also in men for 
urological or other purposes. 

[0035] To make it easier to understand, drawings 
showing a preferred embodiment of the present inven- 
tion are provided on an explanatory but non-limiting 
basis. 

Figure 1 shows diagrammatically an illustrative 
anatomical section of a characteristic form of appli- 
cation of the device which is the subject of the 
present invention. 

Figures 2 and 3 are different diagrammatic sections 
showing the application of the device to the suspen- 
sion and adjustment in height of the urethral canal. 
Figures 4 and 5 show different views in lateral ele- 
vation and in plan of a device produced in accord- 
ance with the present invention, with the chamber 
unexpanded. 

Figure 6 shows a plan view of an embodiment of 
the sling used for raising purposes. 
Figure 7 is a simplified side view shich shows the 
position of the expandable chamber, the lower sup- 
port plate, connection threads and sling. 
Figure 8 is a simplified view showing the introduc- 
tion of liquid under low pressure by means of an 
specific capsule, representing the chamber in its 
expanded form. 

Figure 9 shows a simplified side view correspond- 
ing to figure 8. 

Figure 10 shows a plan view of the elements of fig- 
ure 8 with the chamber in an expanded situation. 
Figures 11 and 12 show, respectively, a plan view 
and a front view of a variant for the fastening of the 
suspension threads. 

[0036] As can be observed in the figures, the device 
of the present invention comprises a unit 1 having elas- 
tic properties and preferably deformable in a controlled 
manner from the directional standpoint, which unit, in 
the form of a chamber with elastic walls, is incorporated 
in the appropriate anatomical region in order to obtain 
sufficient support for its lower face, for example the 
muscular mass 2, being connected by means of thread- 
like elements of a strong and biologically compatible 
material, such as nylon threads 3 and 4, with a sling 5 
for raising the urethral canal 6, having a tube 7 commu- 
nicating with a small capsule 8 located close to the skin 
9 of the patient for the purpose of permitting easy 
access to the said capsule by means of a hypodermic 
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needle. The thread-like elements 3 and 4 may be consti- 
tuted in a very varied manner, for example, monofila- 
ments, braided threads, micro-chains, etc. 
[0037] As will be seen in Figures 2 and 3, the chamber 

I has a lower base 10 and an upper base 1 1 , joined by s 
the lateral walls 12. ft is a characteristic of the device 
which is the subject of the present invention that the 
chamber 1 has elastic properties, preferably unidirec- 
tional, comprising a fluid, in particular a liquid, inside it in 

a variable amount, so that the volume of the chamber 1 io 
will increase or decrease as a function of the volume of 
liquid intro-duced, and making use of the elastic proper- 
ties of the chamber. For the introduction of the liquid into 
the inside of the chamber 1, a tube 7 will preferably be 
provided, connecting the said chamber with a flattened is 
capsule 8 arranged close to the skin of the patient which 
has been indicated, as in Figure 1 , by the number 9. 
[0038] In order to obtain the preferably unidirectional 
effect in the elastic deformation of the chamber 1, the 
latter will preferably have the two bases 1 0 and 1 1 with 20 
characteristics of lower strength than the lateral walls 
12. In this manner, the increase in volume of the cham- 
ber, as shown by way of example in Figure 3, will prefer- 
ably be manifested in a difference between the 
separation of the bases 10 and 11 of the chamber 1, 25 
without appreciable lateral deformation. This is intended 
to permit the greatest possible displacement between 
the aforesaid bases, that is to say, the greatest effect of 
height control on the connecting threads 3 and 4 for a 
specific amount of liquid introduced into or extracted 30 
from the chamber 1 . 

[0039] As already indicated, the introduction and 
extraction of liquid will be effected, for example, by 
means of a hypodermic needle 15 which will pass 
through the skin and the capsule 8, making it possible to 35 
introduce or extract the liquid. 

[0040] The liquid used in the device which is the sub- 
ject of the present invention will preferably be water or 
some other biocompatible liquid with a radiological con- 
trast having a specific control coloration. 40 
[0041] The fastening of the threads 3 and 4 to the 
chamber 1 in order to enable the deformation of the said 
chamber to be manifested in an effect of tensioning or 
slackening of the threads 3 and 4 can be effected in a 
version similar to that shown in Figure 3, in which can 45 
be seen the fixing of the ends of the threads 3 and 4 
above a strong plate 16, associated with the upper base 

II of the chamber 1, by means of bonding or welding 
points such as 20 and 21, the said plate being able to 
consist, for example, of a titanium plate which will make so 
it possible to obtain high strength combined with 
extreme lightness. In order to improve the suspension of 
the threads 2 and 3, tubular elements may be associ- 
ated, such as those represented by the numbers 1 7 and 

18, which will allow the threads 3 and 4 to be guided, 55 
avoiding lateral chafing on the walls of the chamber 1 , 
which could result in damage or breakage. 
[0042] As will be understood, by means of the device 



which is the subject of the present invention, it will be 
very easy to introduce a liquid into the inside of the elas- 
tic chamber 1 for the purpose of increasing the distance 
which separates the upper and lower bases 10 and 1 1 
of the main chamber of the device or also to extract said 
liquid in order to reduce the separation between the 
bases. The said effects wilt respectively result in ten- 
sioning or slackening of the threads 3 and 4. As can be 
seen in Figures 4 and 5, the elastic chamber 1, apart 
from carrying at the top the plate of titanium or other 
suitable material 16, may also similarly have at the bot- 
tom a second plate 19 intended to improve the charac- 
teristics of seating of the device in the part of the 
anatomy intended to contain it. The base 19 may also 
be associated to an intermediate grid-like web 22 
located between the support plate and the lower base of 
the expandable chamber 1. Said support plate 19 may 
be made out of titanium as well. 
[0043] Although the fastening of the threads 3 and 4 
has been represented in the figures preferably my 
means of fixing knots on the upper base of the expand- 
able chamber, said fastening could also be carried out 
by means of flat fixing clamp as shown in figures 1 1 and 
12, in which said clamp is comprised of the two parts 23 
and 24, between which the threads are clamped. To this 
end said plates may have small guiding grooves. The 
fastening is carried out by means of a screw 25 or other 
similar means. 

[0044] Although the invention has been defined above 
with reference to a concrete exemplary embodiment, it 
may also exhibit numerous alternative forms within the 
essential concepts claimed. In particular, it should be 
understood that the precise structure of the chamber 
may vary widely, assuming different geometric shapes, 
such as parallele-pipedal, cylindrical, oval, conical or 
prismatic shapes, etc. Likewise, the number of threads 
for suspension of the anatomical organs, as well as the 
precise points of suspension thereof, may vary within 
wide limits. 

Claims 

1 . Device for the height-adjustable fixing and support 
of internal anatomical organs, characterized in that 
it comprises a chamber having elastic properties, 
intended to contain a variable amount of fluid, in 
order to effect an increase or decrease in its volume 
in an adjustable manner, the said chamber being 
able to be incorporated in an anatomical region 
suitable for its fixing, and a deformable part of the 
chamber being linked by means of high strength 
thread-like elements to the anatomical organs 
which it is desired to secure adjustably. 

2. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 1 , 
characterized in that the elastic chamber is linked 
by means of a tube to a subcutaneous capsule 
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intended to be located close to the skin of the 
patient and which is capable of permitting the intro- 
duction or extraction of the liquid by means of a 
hypodermic needle. 

3. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 1 , 
characterized in that the fluid filling the chamber 
having elastic properties is a liquid carrying a con- 
trast component. 

4. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 3, 
characterized in that the liquid is water. 

5. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 1 , 
characterized in that the elastic chamber comprises 
two bases opposed to one another, the first of 
which is intended for seating the said chamber in an 
anatomical fixing region, while the other is intended 
to receive the thread-like elements for suspension 
of the anatomical organs. 

6. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 5, 
characterized in that the elastic chamber has unidi- 
rectional deformation characteristics. 

7. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claim 6, 
characterized in that the elastic chamber has a 
lighter upper base or roof and stronger or thicker 
lateral walls in order to permit unidirectional defor- 
mation in the direction of separation of the bases 
from each other. 

8. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to Claims 
6 and 7, characterized in that the elastic chamber 
bears associated high strength plates on the bases. 

9. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to claim 8, 
characterized in that the plate corresponding to the 
lower base has associated in its upper part 
between the plate and the expandable chamber a 
grid-like web. 

10. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to claim 8, 
characterized in that the upper plate is rigidly 
attached by points to the upper base of the expand- 
able chamber. 

11. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to claim 8, 
characterized in that both plates are made out of 



titanium. 

12. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to claim 1 , 

5 characterized by the arrangement of tubular ele- 
ments for guiding the ends of the thread-like ele- 
ments for the suspension of the anatomical organs, 
in order to avoid chafing against the walls of the 
elastic chamber. 

10 

13. Device for the height-adjustable fixing and support 
of internal anatomical organs, according to claim 1 , 
characterized in that the thread-like elements for 
the suspension of the anatomical organs are consti- 

15 tuted by threads of high strength, biocompatible 
synthetic materials. 
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